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An ExtraB of the Journal Des Scavans. of April 2 2 
Jl. N. 1 686. Giving an account of two new Satel- 
lites 0/* Saturn, dif covered lately by Mr. Caffini at 
the Royal Obfervatory at Paris. 

THe Variety of wonderful Difcoveries, which have been 
made this Century in the Heavens, fince the in- 
vention of the Tele/cope^ and the great Utility that may 
poffibly be drawn therefrom, for perfecting natural Know- 
ledge and the Arts neceffary to the Commerce and Society 
of Mankind, has incited Aftronomers more ftridly to Exa- 
mine, if there were not yet fomething confiderable, that had 
not been hitherto perceived. 

The diligence of thofe that have gon before, having left 
only the moft difficult and oblure Objects to difcover, 
thefe Satellites of Saturn which are eminently fo, by rca- 
fon of their Smallneis and great Diftance from the Sun and 
Earth, have fallen to the fhare of Sign. Caffini ^ who being 
furnifhed with Tele/copes of an extraordinary length and 
goodnefs, has been able to fee deeper into the Heavens^ 
than thole that have hitherto attempted. Mr. Hugens in- 
deed found out one of them, viz. the fourth and biggeft a- 
bout thirty Years fince, and made out the Theory of the 
Ring or Jnfce of Saturn till then unknown ; but it feerns 
there remained yet four others to difcover. The middlemoft 
and outermoft, or third and lift Sign. Caffini difcovered in 
the years 1671,72 and 73, an account whereof is to befeen 
at large in Number p2 of thefe Tranfa&ions ; the two in- 
nermoft were relerved to this prefect time for the fame Ob- 
ferver, having now lately gotten yet better Tele/copes. The 
account he gives of thefe Difcoverys is as follows 
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The Diflance and Period ofthefrfl Satellite. 

The firft or innermoft Satellite of Saturn, by the Obferva- 
f Ions hitherto made, is never diftant from his Ring, above 
two thirds of the apparent length of the fame Ring, which 
we take for the meafure of thediftancesof thefe Satellites : 
and it makes one Revolution about him, in one day, 21 
hours and 19 minutes, Wherefore in lefs than two days 
It makes two Conjum?dons with Saturn, the one in the up- 
per part of hisOrbe, and the other in the lower part ; and 
the Ring taking up thegreatcft part of the Diameter of the 
Circle, wherein this Satellite makes its Revolution, thefe 
Conjunctions are of a long continuance, in refpedt oft he- 
whole Revolution, it being 8 hours and half in palling the 
length of the Ring, which at prefent hides it every day for 
fo long time ; and longer too, becaufe it is very hard to be 
diuinguiilied, when it. is very near the Ring, 

This happens particularly for thefe two or three years,. 
when the Pofltion of the Ring, in reipe&of the Earth, being- 
very Oblique, it appears very narrow ; and the Circle of 
this Satelliis Orb being nearly in the lame plain with it, 
they appear very dole together. In the following years 
when the Ring; and the Orhs of thefe Satellites fliaii be more 
open, there will be a greater diftancc in Latitude between 
this Satellite and the Ring,, and it may be ieen both above 
and below the Anf&, whk.ii at prefent cannot be, 

Thefe Conjunctions of lo long duration banning often at 
the times mo ft proper to obierve Saturn^ have frequently 
hindred the feeing cf this Satellite \ and particularly before 
we had found the Rales of its Motion, io as to be able to 
prepare to obftrve it, at U\l times when it was far from its 
Conjunction. And feeing one Conjunction begins 14 hours 
after another is finifhed, and that each lafbj 8 hours and 
half; whenever we hapned toobferve after the beginning of 
a Corijiinction,_and continued the following days to obierve 
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about the fame hour, there would be p or 10 days wherein 
this Satellite could not at ai! he fcen, for this only reafon : and 
if the courfe of the Obfervation were interrupted by ill 
Weather or any other caufe, it has been above 20 or 2a 
days before it could be feeti again : So it hapned loon af- 
ter the firft difcovery thereof, the which has for this caufe 
been incomparably more difficult to make, than any other 
hitherto made. 

"Tioe Dijiance and Period of the fecond Satellite. 

The fecond orpenintime Satellite of * Saturn, according to 
the Obieryations hitherto made, is but three quarters of the 
length of his Ring diftant therefrom, and makes his Re- 
volution about him in 2 days, 17 hours and 43 minutes. 

There feldome paiTes a day wherein it is not joyncd to 
Saturn, either in the upper or lower part of its Orb. The 
Gonjun&ions or times wherein it paiTes the whole length 
of the Ring, la ft 8 hours ; and 25 hours after one ends ano- 
ther begins. By realoa that at firft it could not be difl'in- 
guifhed, when it was not at 1 a good diftance from the 
Rins;, and before we had (bund out the Rules of its Motion. 
to forefee the times proper to oblerve it, we were ieveral 
days without feeing it. Afterwards it was diicovered one 
day to the Eaflwardj the next day to the Wejlward, and 
the third or fourth day at the fame hour, it was again in 
Conjunction with Saturn ; and fo becaufe the firft for ihvc~ 
ral days together could not be feen at the fame hour, it oft- 
en hapned that neither the one nor the other was Viirb:e : , 
and when one began to appear, it was uncertain which of 
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the two it was. both of them fhewina; thcmielves alternat- 
ly one day on the Eaft fide, and the next day on the /:H /? : 
fide. 

This diftlncHon was fill! more difficult, for that the diiT- 
cenec of their Elongations is fb little, that for the molt 
pari: the iicond Satellite is found within the limits of the E* 
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longations of the firft, which like wife made it hard to de- 
termine their Degreffions. It was not without a great 
number of choife Obfervations, that it was concluded that 
the proportion of the digrefHonof the fecond, to that of the 
firft, counting both from the Center of Saturn > is as 2 2 
to- 17. 

The Rule of the Proportion^ that is Between the Di~ 
fames and the times of their Periods. 

The time wherein the Second Satellite makes its Revolu- 
tion, is to the time wherein the firft makes its,, is as 24? to 
17, which is a greater Proportion by half a Degree than 
that of the Diftances, viz. a 2 to 17. This is that very lame 
Proportion which Kepler obferves, between the Diftances 
6C Periods of the primary <Planets y and which we have found 
between the other Satellites of Saturn r upoa our former dis- 
covery, and is verified in the Satellites of Jupiter. There 
is nothing that better Ihews the admirable Harmony of the 
particular Syftemes, with the great Syfteme of the World. 

"The Number of the ConjunEiions^ of thefe Satellites 

with Saturn. 

Of all the Satellites that are, there are no two lb near 
placed to their primary Planet, as thefe two Satellites of; S&- 
iurn, and which taken both together make fo great a number 
of Conjunctions with their Planet In the lame Ipaceof time ; 
for there are in all no lels than 653 in a year, whereas the 
two firft Satellites of Jupiter make, one with another, but 
6\y ; the firft of Saturn's, makes its Revolution in 3 hours 
longer time than the firft of Jupiter^ but Saturns fecond 
has its Period $ hours and half ihorter XhmJupifers fecond- 
Satellite**. 
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7%e Glaffes ufed to make thefe Difcoveries. 

The Diftance of thefe two Planets ,which is almoft Infinite 
in refpe& of their Magnitude, had kept them yet much 
longer concealed, if we had not for this purpofe made ufe 
of Glaffes of extraordinary Force. They were firft of all 
feen in March Anno 1684, by two excellent Objed Glafle3 
of 100 and 136 feet 1 and afterwards by two others of po 
and 70 feet, all made by Sigr. Campanl and fent from Rome 
to the Royal Obfervatory by the Kings order, after the dit- 
covery of the third and lift Satellites, which had been made 
by others of his Glaffes of 47 and 34 feet. We made ufeof 
them without Tubes, by a more fimple contrivance than 
thofe propofed either before orfince. We have fince feen all 
thefe Satellites with that of 34 feet > and continued to ob- 
ferve them with Glaffes of Mr. Boretti of 40 and yofeet^ 
and by thofe which Mr. Jrtouquelhzth lately made, of8o ? 
355 and 220 feet. It was eafy for us to fee thefe two Sa- 
ieliites by thefe different forts of Glaffes, after having found 
the Rules of their Motion, whereby we might with more 
particular attention look upon the places where they ought 
to be. 

We placed thefe great Glaffes fometimes upon the Ob* 
fervatory, fometimes upon great Mafts, fometimes upon the 
Tower of Wood, which his Majefty has caufed to be 
brought for this purpofe from Marly, upon the Terrain of 
the Oblervatory. Laftly we put them in a Tube raifed up- 
on a fupport made like a Ladder with three leggs, which 
had all the fucceis we defired. 

After having diftinguifhed thefe 2 Satellites from the 
fixt Starrs, from the other Satellites of Saturn, and from 
each other, and found the periods of their Motion, we 
have eftablifhed Epochs from Obferyations, as near as we 
could to the Conjunctions, 




Radices or Epochs of their Motions. 



The firft Satellite was obferved 45 degrees dlftznt from its 
Perigee, moving towards the Weft, March nth \6%6 ft. N. 
at 10 h. 40 win. at night, and returned to the fame po- 
fit ion on the 14th of April at the fame hour. 

The fecond was 36 degrees difiant from the Perigee to the 
JF^/?, the r jQth of March i6$6 ft. N. at 8 of the clock in the 
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A Comfarifon of the Revolutions of Sa turns Satellites 

with Jupiters. 

It were too much at this time, to give all we have obfer- 
ved of the other Satellites, but we cannot mifs comparing 
the Periods of the Satellites of Saturn with thole of Jupiter y 
after the following manner, by .which it appears that the 
Satellites of Saturn in the fame order, performe their Revo- 
lutions in lefi time, than thofe of Jupiter, that anfwer to 
them, except the firft, as may be iQQii in this Table. 

day hour mitt. 
The frfl Satellite ^f Jupiter revolves in- 
The jirjl Satellite of Saturn in< 
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The fecond of Saturn in 
The Jecond cf Junket in- 
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The third of Saturn in-— 
The third 0/^ Jupiter ?» — 
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The fourth of Saturn /#« 
The fourth 0/* Jupiter in* 



The f ft of Saturn in 
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Thefe are the particulars of the Difcovery, whereby the 
admirable Analogy and Uniformity of the parts of theUni- 

verfe are moil evident, and the Infinite Wifdome and Pow- 
er of the Creator is denionftrated to the Contemplative, in 
the' Conclusion, the Diicoverer confiders that the An- 
tient Aftronorners, having tranflated the Names of their 
Heroes among the Starrs, thole' Names have continued 
down to us unchanged, notwithftanding the endeavour of 
following Ages to alter them ; and that Galileo, after their 
Example, had honoured the Houfeof the Medici with the 
difcovcry of the Satellites of Jupiter^ made by him under the 
Protection of Cofraus II; which Starrs will be always 
known by the Name of Sidera Medicea. Wherefore he con- 
cludes that the Satellites of Saturn^ being much more exalted 
and more difficult to difcover, are not unworthy to hear 
the Name of Louis le Grand, under whofe Reign and in 
whofe Obfervatory the fame have been detected, which 
therefore he calls Sidera Lodoieea, not doubting but to have 
perpetuated the Name of that King, bv a Monument much 
more lafting than thofe of Brafs and Marble, which fhall 
be erected to his Memory. 

In our Figure we have omitted the Orbe of the outer Sa~ 
tellite^ that io the reft might not be crouded, but its diftance 
o that of Eugenia s 9 s y is as Cube Root of 05 or 2,5*25 to i, 
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AfirGfiomical Qbfervations of the ILclipj.es of the 
Planet Jupiter, by the Moon /;* March and April 
lafi^ made at London. 

The Upjick Ephemerides of Mr, Gcdfrid Kirch, -giving; 
notice of thefe Occupations,, they were t bought of too great 
confequence to be negle&ed, if the weather proved fair. 
The firfthapned March 3 ith* at night, and was attended with- 
a molt Serene Sky, no Clouds any where appearing, where- 
fore Mr, Hook and & Bailey undertook the Obiervation in 
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